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ABSTRACT 

From observation-based effective schools rossearch, 
five essential correlates have been identified: (1) purpose; (2) 
measurement; (3) leadership; (4) expectations; and (5) climate. This 
paper briefly describes all correlates and then focuses on climate 
and expectations as applied to improving science instruction. 
Although climate originally referred to the physical comforts of a 
school or classroom, it came to denote the psychological 
environment — an environment conducive to learning. This concept can 
be further expanded by adding a planning dimension, including 
orgp'.nization and management. Organization refers to things a teacher 
does (curriculum planning, activities, and strategies) before 
students are present. Manegement refers to things a teacher does 
(teaching and explaining and justifying classroom rules) after 
students have arrived. Both phases are essential and complementary. 
Hints are provided to ensure that classroom activities are satisfying 
and move along ac a brisk pace. Sound instructional objectives and 
high teacher expectations are very important in science classes. 
Teachers must be careful not to discourage female students from 
pursuing an interest in science. There is a high correlation between 
attitudes and achievement. Teachers should be concerned about 
students* misconceptions about scientific concepts and their 
attitudes toward science. The best hope for encouraging students to 
consider science careers is to make their classes interesting, 
challenging, and meaningful. Proper classroom management techniques 
get students off to a good start. Included are 15 references. 
(MLH) 
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Improving the Teaching of iscience: 
An Overview of Recent Research 



A great deal has been learned in the last fifteen to twenty 
years about what makes some teachers and schools more effective, 
in terms of learning outcomes , than other teachers and sch ool s. 
Much of the original research began with the identification of 
certain factors, or correlates, which are present in schools that 
are instructional ly effective (Brookover & Lezotte, 1979) • 
Research studies over the years have been written by individuals 
who went in to schools and observed teachers and students as they 
went through their daily routines. These researchers did not 
attempt to experiment with what they observed; they only noted 
what they actual ly saw • 

From this research, five correlates have been identified as 
necessary in effective schools: (1) purpose, (2) measurement, 
(3) leadership, (4) expectations, and (5) climate. Because it is 
beyond the scope of this brief paper to discuss all five 
correlates in detail, only climate and expectations will be dealt 
with; however, a brief description of the other correlates is in 
order • 

The factor referred to as purpose simply means that all of the 
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educators within a given school agree that the primary mission of 
the school is learning and teaching. That is not to say that 
various extracurricular activities are out of order; rather, 
effective schools keep the primary focus on learning, student 
outcomes, and instructional matters. 

Measurement is a factor in instructional ly effective schools, 
whereby educators measure the results of student learning. It is 
inappropriate to design curriculum without knowing how much 
students know, how well they know it, and how much they have 
learned. In addition, it is also inappropriate for schools to 
make claims of effectivenss without specific measures to support 
their claims. 

The factor known as leadership refers to the fact that the 
principal in an effective school acts as an instructional leader. 
Instruct ionally effective schools are led by strong leaders who 
are actively involved in the learning process. 

The CO rr el ate we cal 1 expectations is a pow erf ul one . 
Teachers should hold high expectations for students. Those who 
do not, may find that they are faced with a self fulfilling 
prophecy. Obviously there are teachers, as there are individuals 
in all walks of life, who may form expectations based on skin 
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color, ethnicity, and socio-economic status (SES), for example. 
If teachers hold low expectations for students in the 
aforementioned categories, they may send "messages" to the 
students, by way of a broad variety of behaviors, which "tell" 
the students that the teacher does not hold high expectations for 
them • 

In effective schools, educators hold high expectations for 
students, believing that all students can master basic minimal 
skills, at the very least. Teachers are careful not to send 
messages to students that indicate otherwise. In the classroom, 
they are careful to seat low achieving children away from the 
back of the room. They do not wait less time for low achievers 
to answer; they provide cues when lows are attempting to answer; 
they provide genuine and personalized praise for work well done 
by low achievers. Brophy (1979) and others have done 
considerable research related to the appropriate strategies for 
teachers to employ when working with low achievers, and low SES 
students; his work is research that teachers ought to look at. 

The correlate of climate is another major area of interest and 
concern for all teachers. At one time, climate was conceived of 
as being related to the physical comforts of a classroom or 
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school. It included such things as heating and cooling, 
ventilation and appropriate lighting. Later, climate began to 
induce the concept of having an appropriate psychological 
environment — an environment conducive to learning. Those ideas 
have not disappeared, bui rather, we now add to the concept of 
climate, organization and management. 

Organization refers to those things that a teacher does before 
students are present. For example, we would include the planning 
of curriculum to be covered, the activities anvi strategies to be 
employed, and the rules and regulations that will be used by the 
teacher, as well as the plans for the physical arrangement of the 
classroom. Effective teachers engage in a tremendous amount of 
planning in all of the aforementioned areas, in order to be as 
effective as possible. 

Management refers to those things that a teacher does after 
the students have arrived. Of course, the organizational phase 
and the management phase are tied closely together. If a teacher 
has not devoted considerabl e time to organiz ing the classroom , 
the management phase will be filled with problems. One cannot 
say too much about the importance of planning curing the 
organization stage in order for management to be smooth. 
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Perhaps one of the more important parts of planning is to make 
preparations for the physical layout of the classroom, which 
would include various layouts that mignt be utilized for a 
variety of activities. For example, during normal instruction a 
conventional layout might be used; during class discussions, 
desks might be set up in a norseshoe shape to encourage 
participation by all students* Naturally, during hands-on 
activities (experiments and the like), the seating arrangements 
might be quite different. 

The physical layout of the room during experiments should be 
given considerable attention. Questions that teachers might ask 
themselves could include; where will materials and supplies be 
kept for maximum utilization by students; how will the materials 
and supplies be given out to students; will students work 
individually or in groups; will the teacher be able to monitor 
all students continuously; what safety lessons need to be taught 
before the experiment starts; what special rules and regulations 
need to be in force during the experiment? 

Another major part of organization concerns rules and 
regulations within the classroom. Teachers should spend 
considerable time developing these. Without good rules and 
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regulations, a classroom can be rather chaotic. During the 
management phase, the rules need to be taugh t ^ explained, 
justified and enforced from the first day of school. It helps to 
have students involved in the development cf rules, but of 
course, all final decisions are up to the teacher. If students 
are involved in rule development, they fael some sense ^x' 
ownership in them, and consequently, they may be more easily 
enforced. It is important to teach the rules; students are more 
likely to live within rules that they thoroughly know and 
understand. Enforcement from the first day is crucial, otherwise 
students will begin to believe that the rules really are not 
important; additionally, other statements made by the teacher may 
seem rather hollow as well. 

Recent research devoted exclusively to science education has 
provided useful information for science educators. The findings 
of such research support and enhance the more general research 
into teacher and school effectiveness. 

Providing a variety of activities in any classroom is 
appropriate , and sc j ence classrooms are no exception. H early 
three decades of research suggests that greater gains in a wide 
range of stud«*nt outcomes at all age levels result from activity 
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based science programs over traditional programs (Bredderman, 
1984). Specif icdlly , Stallings (1982) says that science teachers 
need to provide varied activities during the class period and 
create a supportive enviromment. Not only research, but common 
sense and conventional wisdom tells us that students who are 
provided with instruction that includes more than lectures and 
seatwork will probably enjoy the class more, and may show higher 
learning outcomes, as well. 

General research in teacher and school effectiveness notes 
that instructional objectives need to be appropriate for the 
student's level and that students need to know when they have 
been successful by receiving positive feedback (Murphy, et. al . , 
1982). Again, we find strong agreement between the general 
research of effective schooling and specific research in science 
education. Effective science classrooms appear to be those in 
which teachers make students aware of instructional ob j ectives , 
and students receive feedback from their teachers related to 
those objectives (Wise & Okey , 1983)* 

We know that in classrooms where transitions from one activity 
to another are not smooth, discipline problems can develop with 
great rapidity. More specifically, Stallings (in Robinson, 1981) 
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stated that lessons should move along at a brisk pace and should 
allow for consistent success. It comes as no surprise that 
science teachers ought to provide for success. Mere general 
research in effective schooling has maintained the same thought 
for some time. We know that effective classroom management means 
that Gtudents know what is expected of them and are generally 
successful in what they are doing. At the same time, there 
should be little wasted time, confusion, or disruption (Sanford, 
et. al. , 1 983) . 

Science educators ought to be aware of another area related to 
expectations. There is a concern, shared by many, that female 
students are sometimes discouraged from pursuing an interest in 
science. In a study of six hundred students in grades four, five 
and six. Burke (1984) found that by sixth grade both male and 
female students agreed that the teacher would select a male as 
being the best science student in the class. Burke also found 
that the teacher was the single most important significant factor 
for encouraging success in science. With these thoughts in mind, 
it seems obvious that science teachers must not let any 
preconceived notions get in the way of quality teaching of 
science to both boys and girls. Here again, expectations and 
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self fulfilling prophecies enter the picture. The teacher who 
"tells" a female student, through behaviors such as asking the 
student few questions or allowing little time to arrive at a 
r easonabl e response , could needlessly be di scour aging f potential 
bright science student. 

In research conducted by Benjamin Bloom (1976), he found a 
correlation between attitudes and achievement. Further, he 
suggested that students who were consistently in the bottom 
twenty-five to thirty-five percent of their science class 
developed poor academic self-concepts and became convinced that 
they could not be successful in science. Effective classroom 
management and a positive climate should be created by science 
educators to develop students' positive attitudes, thus creating 
conditions for encouraging increased achievement. 

Anvyther concern should be shared, which is the fact that some 
students develop a dislike for science because they have 
misconceptions about the subject and their teachers do not take 
the misconceptions into account. In a sludy of fifth graders. 
Smith and Anderson (1984) found that fevjer than one quarter of 
the students studied learned the scientific concepts being taught 
when the teachers did not modify their instruction to take 
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misconceptions into account. After materials were modified and 
teaching behavior was altered, learning improved. The only way 
science teachers can be sure that students are not laboring under 
f al se misconceptions is to continuously asse ss student 1 earning 
outcomes. This may be done by way of either formal or informal 
assessment ; whatever the methodology employed , science teachers 
need to continually question students to be sure that they have 
not simply used rote memory to indicate comprehension, but that 
the/ truly do understand the concept being taught. 

One last area deserves attention. We should all be concerned 
about what students think of science. Those who dislike science 
as elementary or junior high students are not likely to suddenly 
change their attitudes toward science when they reach high 
school. Jacobson and Doran (1986) surveyed two thousand ninth 
grade students and found that only two percent wanted to become 
science teachers. This is an alarming figure. If American 
technological advances are to continue, we mus^ have young people 
who are interested in science, whether as scientists, or as 
science teachers. The science teachers of today have a 
tremendous influence on who will become the science teachers of 
tomorrow . 
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I believt ae best hope for encouraging students to become 
interested in a caree*' in science is to make their classes 
interesting, challenging and meaningful. By properly applying 
the techniques of classroom organization and classroom management 
to science clarSses, the teacher is off to a solid start. Then, 
by keeping the notion oi' expectations firmly in mind — and 
adjusting teaching accordingly--student s are far more likely to 
appreciate what science has to offer. 

We cannot afford to loose potential scientists, for no good 
reason. After the Soviet Union launched Sputnik in the 1950's, 
we showed great concern for science and science education. We 
should have learned a lesson at that point. Let us not have to 
relearn the lesson. Science teachers can encourage science 
students by applying the research learned from teacher and school 
effectiveness . 
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